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“ ABSTRACT: X-ray, thermal and microscopic examination of the Ti-Fe~ -

. Cr system was conducted to explair the effect of TiFe, and TiCr, on

:© the crystallization of a continuous series of solid s8lutions of R
the Man2 lattice type, and to explain the appearance of polymorphisa -

. of TiCr,“in alloys annealed for a long time at low temperatures. '

j Thqvconginuous increase in the a &nd ¢ parameters of the crystal —
lattices in going from TiFe, to TiCr, (fig. 1) confirms the existence -
of a continuous series of sb11d aoluéions between the isomorphic

3 ““’“&F%’“’ of TiFe, and Ticrb. The solid solution is

‘ opreqentedlyngv
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the ternary phase (gamma-phase) Ti(CrFe), of interchangeable com-
position in which the isomorphic Cr and fe replace one another. The"

. equilibrium diagram of the system was constructed (fig. 2). The
amma-phase is crystallized exclusively up to 60 wt.% Cr; in the '
0-65 wt.% Cr range a small amount of a second solid phase, the

beta-phase, is also formed. Annealing at 550 and 800C has little
effect of the microstructure of the alloys; annealing at 1000C

* breaks down a large amount of the bsta-phase. X-ray study of a

- series of Ti-Cr-Fe alloys annealed for 1000 hours at 450C shows o

' that the Ti(CrFe), phase with the MgZn, type structure is also formed

by the breakdown of the solid solutiong based on beta-titanium. .
Thus, .iron stabilized the hexagonal modification of TiCr,. Melts
containing less than 8.5% Fe undergo polymorphic transition of the. .
Ti(CrFe), phase at temperatures below 1220C. At all Fe concentra-

" tions abbve 8.5%¢ the hexagonsl structure of,Ti(Cr?e)z‘is stable at
‘room temperature. Orig. art. has: 3 figures. :

ASSOCTATION:® Institut metallurgii im. A. A, Baikova (Metallurgical

: Institngq).
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{ ABSTRACT Sixty-nine alloys of the Ti-Al=(Mo:V = 11:1) system with L
‘an Al + Mo + V content of up to 50% vere levitation melted in an at=
%mosphere of purified helium from iodide titanium, 99,99% pure alumi~ !
t num, 99.97% pure molybdenum, and 99,3 pure vanadium, and studied i
kby microscopic, x=-ray diffraction, and dilatometric analysis, and : !c
‘by measurement of the hardaess and electrical resistivity. Alloys .

were investigated in the as-cast condition and also after heat treate

ment. Isothermal sections of the T{=-Al=(MosV = 1:1) system, plocted

' on the basis of the microscopic and x-ray phase analyses, showed the
follovwing phases and phase regions to be in aquilibrium: . a, By Yy |
Grdtaf2 - . : I
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axamination asd by w-ray diffraction patterns] the
the sclid solution has & bes structurs, ILa ti-
tha high=-tempsrature phasa decompores with decreas=
these alloys heve 8 trwavnheas sicucture at room tam-
alloys located in alose prorimity o the titealun gosrpatl
s.~gzia-chaas structurs and consist of s-titsalum-base solid
3 v.a microhardnaess of alioys {neroasas with incrassing al-
~,ipye ot section 111 heve the higoast nardnesa. For tm=
2n alloy containing 10% ¥b, 22,81 T4, 0,525% Mo, end 188758
~ardnesez of 500 ks/mmz at toom LaMPeTELETA and 300 kg/aaz at
“.iovs of sactlen I havs the higheut raatscivitr, up to 70
sa alloy conisining 1% #b, &7.3% T3, 1&.3731 Mo aod 5.613%
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L 2750466  EWT(m)/EWP(§)

ID/WH/GS/RM/TE L
ACC NRi ameo12362 : T SOURGE CODB: Ua/oooo/«;s/ooo/ooo/oooslcato’ |
AUTHORS: Kornilowv, I. I. (Doctor of chemical sciences, Professor); Glazova, V. V. =
e | | - RN

TITLE: The physicochemical nature of alloys of the system Ti--Al--0
o 2131 W

SOURCE: Soveshcheniye po metallokhimii, metallovedeniyn i primeneniyu titane % yego
splavov, 6th. Novyye issledovaniya titanovykh splavov (New research on ¥itanium

alloys); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 3-10 : ) s
TOPIC TAGS: titanium, aluminum, oxygen, alloy phase diagrem, metal physical property

1 ABSTRACT: The phasé relationships and some physical properties of the phases, e.g.,

‘microhardness, thermal enmf, miocrogtructure, electrical resistance and Hall constgnts.
were determined for the quasi-binary system Ti - AlZO3 belonging to the ternary system

Ti--Al--0. The investigation supplements earlier results of I. I. Kornilov and V, V., - .
Glazova (Iasledovaniye diagrammy sostoyaniya i nekotorykh svoystv splavov sistemy IB -
titan-kislorod - Sb Metallovedeniye titana Izd-vo Nauka, 1964). The experimental :
results are presented graphically (see Fig. 1). Alloying titanium with 5 at. % oxygen
considerably increases the s8tability of titanium toward oxidation, which is sasociated S -
with a change in the eleotrical conduction mechaniem from hole to electronic conduc- x
tion. The infroduotion of aluminum into the alloy oonsiderably inoreases the thermal |7~ [EEe

Card 1/2 ‘ | ' : Z—
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Fig. 1. Phase diagram of g VB w 1 .
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microhardness of alloys L »""1‘:(‘ %y ”gt ;L 71 %
annealing at different 1200 lefe-d4 ) £/ mm : _ R
temperatures (b); and thermal - al F-1- B () 109 .- 2e o .W Z A .. -
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_ _ Content of A1205, wt % ST .
enf of the latter. The influence of oxygen and aluminum on the physicochenical N
properties of the alloys was found to be different, but both elements enhance tha
strength of the chemical bond. It is concluded thati aluminum cxide A1205 forms
molecular complexesfin o ~titanium, Orig. art. hast 5 figures. » - B
SyB dCODEé/g1 1/ », SUBH DATE:  02Dec6s5/ ORIG REF:‘ 016/ OTH REF: 004 N -
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§ 12978266 BNT{m)/EUF () -2/ T/E (1) /811 100(c) JiY e AGn=2 /3 '
£] ACC NR:  AT6012366 SOURCE CODE:  UR/0000/65/000/000/0030/0036
g

% | AUTHORS : .Eornilov! I, I, (Doctor of chemical Sciences, Professor); MNartova, T. T.

{ |ORG: nons . 2z
" | TITLE: Phase equilibrium and

properties of alloys of the quasi-tefnary system
TiBAl*- Ti -4

N !N

SO&ECBE Soveshchaniye po metallokhimii, metallovedeniyu 1 primeneniyu titana i yego
splavov, 6th, Novyye lssledovaniya titanovykh splavov (New research on titanium
alloys); trudy soveshchaniya, Moscow, Izd-vo Nauka, 1965, 30-36

TOPIC TAGS: titanium, aluminum, tin, zirconium, alloy phase diagram, ternary alloy

ABSTRACT: The phase diagram of the quasi-ternary system TijAl - Ti38n - Zr was

detormined, The gystem wag prepared after the method of A. A, Fogel' (Izv. AN SSSR,
OTN, Metallurgiya i toplivo, 1959, No. 2, 24). The microstructure of the various
alloys formed by bhe system was studied, end bhe spocific elechrical resistance of
the alloy was determined, Photographs of polished sections of the alloys are '

presented, On the basis of the experimental results a phase diagram for the system
was constructed (see Fig. 1), '

L
Card 1/2 - ] i .

L 39782-06
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[ Acc NAPRROMBESFOR RELEASE: 06/1472000  CIA-RDPS6 290t
: 5 L /1 ; ' :

i
|

i Fig. 1. Phase diagram of the system
| TijAl - TiBSn - or.
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Orig. .arto hasgt 5 figui'eiéc ) o . - .
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: L 27502-66 ~ EWT(m)/T/EWP(£)/ETI ~1JP(3) =~ JH/JD/GS - S
ACC NRr AT60123569 i . HOURCE CODE: UR/0000/65/000/000/0048/0055 | -

AUTHORS: Kornilov, I'.'I‘.;-(Dootor of;-chemicéi éciences, Professor); Volkova, M. A} .
ZPylayeve, Ye. N.; Kripyakevich, P. L.; Markivy, V. Ya. ~ » S ‘ a

ORG: nene

.| TITLEs Investigation of equilibrium diagrems of titanium-rich alloys of the gyatem |- g
SOURCE: Soveshchaniye po metallokhimii, metallovedeniyu i primeneniyu titana i yego

splavov, 6th. Novyye isaledovaniya titanovykh aplavov (New research on titanium S
alloya);.trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 48-55 ' Co

JOPIC TAGS: {itanium, eluminum, elloy phase diagram, titanium alloy, binery alloy, | |3
lattice parameter : S : B RS -

ABSTRACT: The phase diagram of the binary system Ti-Al (containing up to 307 Al) was
determined. The diagrem was constructed on the basis of thermal, microstructural,
| dilatometrical, and x-ray analysis. -In addition, the specific electrical resistance

and hardness of the alloy specimens were determined. The investigation supplements | .
earlier work of N. V. Grum-Grzhimaylo, I. I. Kornilov, Ye. N. Pyleyeva, end K. A. Rl S
Volkova, (Dokl. AN SSSR, 1961, 137, No. 3, 5‘,)9). The experimental resulis are : '
summarized in graphs and tables (see Fig. 1) and compared to earlier literature data.

A rearrangement takes place in the alloys in the temperature region from 882 to 1250C.
These temperatures correspond to a transition from a hexagonal close-packed structure 1

Card 1/3 :
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to a body-centered structure. The curves for the properties of alloys vs composition. - 3-.- ~
exhibit & minimum, the composition of which corresponds to the intermetallic compound » ¥
'1‘1311.1. The existenoce of the compound ‘1‘13A1 wag corroborated by x-rey analysis. The |[—
atmotuye of T15A1 wasg found to resemble the HgBCd structure. The lattice pa.rame’car
Card__ 2/3 :
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Fig. 2. Dependence of the lattice pa.rameter of the alloy compoaitien A
of the system Ti--Al annealed at 350C (a), 700C (b), and 5500 (c). , o
Orig. art. has: 1 table snd 6 figures. : | . L] .
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1 27501-66. x-m(m)/m(u)/sm(d)/r/mp(e)/m'r JD/34/a3/d8 B
ACC NR:  AT6012370 i . - SOURCE CODEt Un/oooo/ss/ooo/ooo/oosé/ooee

'AUTHORS: ._Kornilov, I. I. (Dooeor of chamicsl soienoes, Profassor); Matveyeva, K. Me | .

ORG: none V ‘ - ) . ' » Ul’ Mo \ _

TITLE: Thermochemical investigation of alloys of the system Ti--Al in the & -solid | - .[ENES
solution region ; 2 7;! -

SOURCE: Soveshchaniye po metallokhimii, metallovedeniyu i primeneniyu titana i yego
splavov, 6th, Novyye issledoveniyas titanovykh splavov (New research on titenium
alloye); trudy soveshchaniya. Moscow, Izd-vo Hauka, 1965, 56-60

TOPIC TAGS: titenium, aluminum, titanium alloy, hea.t of solution, heat of formation, '_ . s
hardness , solid solubvion '

ABSTRACT: The integral heat of solution, the standard heat of forma.tionl, and the
hardness of elloys formed in, the system Ti--Al in the * -~golid solufion region were
determined. The enthalgiea! are determined by measuring the appropriate heats of
solution in 1% hydrofluoric acid. A schematic of the calorimeter is presented, as are N -
the experimental results in graphs and tables (see Fig. 1). It was found that the - R
minimum in integral heat of solution vs composition curve corresponded to the minimum . -
hardness in the hardness vs composition curve and to the composition of the compound : .

¥q) Ti,Al. The experimental results are in good sgreement with those of 0., Kubaachewski |—- R
¥ and W. Dench (Acta mete.llurg., 1955, 3, No. 4). The stendard heat of formation af 25C| - SAEESE
Card _1/2 a : . . -
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Fig. 1. Dependence of the heat of golution AH on the
alloy composition of the system Ti--Al.

of the alloy containing 25 at. % Al was i‘mmd to be 6.400 £ 0.125 kcal/g atom. Orig.
art, hags: 1 table and 3 figuresa.
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AUTHORS: Borigkina, N, G. (Candidate of technical soiences)j Korniloy, I. I, (Doctor

v pa ey

of chemical seiences, Professor) ,
' S 4

ORG: none o Fb*\
TITLE: _Structure of alloys of the systems_Ti--Fe and Ti--Cr--Fe ’
\ : . 1) W7 X7 .
SOURCE: Soveshchaniye po metallokhimii, metallovedeniyu i primeneniyu titana i yego
splavov, 6th. Novyye issledovaniya titanovykh splavov (New research on titani

alloys); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 61-74
TOPIC TAGS: titanium, chromium, iron, alloy phase diagram, hardness

ABSTRACT: The microstgucture and hardness of the alloys as a function of composition
and the phase disgrams\of the systema Ti--Fe and Ti--Cr--Fe were studied. The experi-
mental resulits supplement an earlier investigation of N. G, Boriskina snd I. I. : o
Kornilov, (Izv. AN SSSR, OTKN, Metallurgiya i toplivo, 1960, No. 1, 50). The experi~ - -
mental results are presented in graphs ani tables (see Figs. 1 end 2). The micro- )
structural results are in good agreement with the hardness measurcments. The decrease
in the ¥ ~ phage is due to a peritsciic rzaction or decomposition with the formation
of the compound TiFe. ' ” '
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,(points indicate the compeaition of lloys studied), e
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at 1000° (a) and 550° (v). , R

Orig. art. has: .1 table and 9 figures., A
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ACC NRi  AT6012375 - SOURGE CODE: Ua/oooo/és/ooo/ooo/oo92/oo97 :

4

AUTHORS: Kornilev, X. I. (Doctor of chemical sclences, Profossor) Volkova, He Adl

QRG: none | ' ‘ ' o 'f_vi?w/

TITLE: Investigation of ‘the alloys of bthis ternary systen Tie-Ad--V_

’ ¥ 31 v i
SOURCE: Soveshchaniye po matallokhimil, metallovedeniyu 1 prn‘mgnen_iyu titana 1 yego
splavov, 6th, Movyve issledovaniya titanovykh splavoev (Mew regearch on titanium
alloys); tvrudy goveshchaniva. Moscow, 1zd-vo Nauka, 1965, 92-97 :

TOPIC TAGS: bitanium, aluminum, vanadium, alley phase diagram , ternary alloy,
hardness .

ABSTRACT: The alloyg of the system Ti-Al-V were studied. The experimental results
supplement an eavlier invoabipation by T, 1. Kornilov, Yo. N. Fylayova, M. A. Volkova,
p. I. Kripyakevich, and V. Ya. ‘Markiv (Hasboyashchiy sbornik, str. 1i§). The
experiments wers carvied out with titanium iodide (99.'iﬁiigi),wgmggt%lumimm (99,99%)

and carbothermal vanadium (99.5¢6 V). The phage_diagrams'of the systom and the micro-
structure, hardness, and glectrical resistance of the alloys were determined.
Experimental resulby aro prosented graphically (see Figs 1)s The minimun hardness
and electrical resistance of alloys containing 15--165 AL and an AL/V ratio of 3il
are due to tha formabtion of a solid solution on the basis of the compound Ti3M. in the}
ternary systome
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ACC NRt ane012377 SOURCE CODE: UR/0000/65/000/000/0102/0109

Yu. M. N

AUTHORS: Kornilov, I, 1, .(Dootor of chemical sciences, Professor); Vinogradov,

. .. T
ORG: none _ ' ‘ 44’

v
TITLE: Titanium and its elloys for large-scale chenistry

SOURCE: Soveshchaniye po metallokhimii motalloveden i _primeneniyu titana i
_Yego splavev, 6th. Novyye issledovaniya titanovykh splavov iNew research on titanium

‘alloy, AT2 titanium alloy, AT3 titanium alloy, AT, titanium alloy, AT6 titanium

—| Research Institute of Chemical Machine Construction (Hauchno-issledovatel’skiy ‘
ons of the first containers of OT4-1

Card 1/ 2

alloys); trudy soveshchaniya, Moscow, Izd=-vo Nauka, 1965, 102-109

CHEMIGAC Pempp 7 F(?uu"rrn‘&"r’ rrrg 5
TOPIC TAGS: ,titanium, titanium alloy, corrosion resistance, corrosion resistant
alloy, heat exchanger, corrosion resistant metal / V11 titanium, 0T4-1 titanium

alloy

ABSTRACT: Examples are given of the use of titanium and its alloys in recent years |

on the basis of research and design work of vari.us organizations. The Scientific

institut khimicheskogo mashinostroyeniya)
titanium alloy and also welded pipe of VT1 tita

nium for operation in a medium

L 30304506 -

ACC NR: ap6012377

APPROVED FOR ISELEASE: 106/14/2000 CIA-RDP86-00513R000824728/01‘0'—

containing 11,50, (NHA 250;, acid resin, hydrogen, benzene hydrocarbons, ammonia, V)

hydrogen sulfide, etc, at temperatures of 60-~70C, Heat-exchange and filtering 1
apparatus have also been made with VIl titanium, Titanium inserts for lining atool\%
chemical apparatus have beon created, AT2 niun alloy is designed for cryogenic
devices to liquid-heliun temperatures; AT3 tifanium alloy is designed for operation
in a sulfuric acid medium at 300--350C under‘j(ﬁresswe. Alloy AT4 3{

pressor machines, and alloy AT6 {§ used for autoclaves, The now c

used for Som-

oddon~- 4
resistant alloys required now and in the future are outlined, Orig:-zrrt':‘mg'r"s'_“
r( figures and 1 teble,
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2991—66 m(s)fw(a)imedm/m(t) 138(c) Jnﬁlw/ﬁs ‘
ék'!’"‘mﬁ"‘“uaozzna **. .. SOURCE CODE:. ua/ooool&slooolooolozzuazzs R

4 AUTHOR?: Kornllov! I, I, (Doctor of. chemlcal sciences, Professor} 78 g
. Ivanova, V. B8.; Markovich, K. P.; Fridman, 2, G. ] ;;19 R
g o , Z?fyf -
A (Y e 47 o
TITLE: Heat resistance of ATS titanium alloy after standard heat N C
treatment and.after mechanothermal heat treatment - S RN

ORCt none

SOURCE$: Soveshchaniye po metallokhimii, metallovedeniyu 1 ~pr imenentiyu| .
titana i yego. splavov, 6th, Rovyye fasledovaniya titanovykh splavov . -
- (New research on titanium. alloya), :tudy aoveshchaniya. Moscow, Izd=vo| = |
- Nauka, 1965, 221-228 ' B

TOPIC TAGS: -~ titaniua, titanium alloy. aluminum containing alloy. SR B
chromium containing alloy, heat registant alloy, alloy heat trea:uenc, ‘.
mechanothermal treatment, alloy creep resistance, alloy rupture = '*% | [
strength / AT3 alloy 7 , : : i

ABSTRACTs The heat resistance of AT3 titanium alloy (2.7% Al, 0. 6z Cr, |—
0.3%Z Fe, 0.36% 34, 0,01% B) has bein tegsted at 350 and 500C. Aftex
gstandard heat -treatment ganneallnd at 880C followed by air cooling) the

atructure of the alloy conafsted of the a-phase and traces of the B
| g~phase, The creep rate at 350C changed relatively:little with a N

Card 1/2  uDCi__669,295,001,5
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change in stress, The 10,000 hr rupture atrength‘was 56 kg/om?, L@y | :
about 90Z of the tensile strength. Prolonged service at 350C affects |- R
neither the structure nor the properties of the alloy. For imstance, N
the elongation dropped from the initial 15% to 13X after 5454 and 5215 -
hr teats under a respective atress .of 15 aad 37 kg/mmz. The high rup-
ture strength, structural astability, high oxidation resistance, and
kighi{ductility make AT3 alloy a promising structural material for pro- L.
longed operation at 350~450C., At 500C, however, the alloy softeas - .
i

rapidly., The 500 hr rupture strength was only 22 kg/mmn?, MHicroscopic
examination showed that the softening of AT3 alloy at 500C was due to

precipitation of Ti5Si3 compound (the y~phase) from the soclid solution . .
along the active glip plames. Four cycles of mechanothermal treatment T .
(24 hr at 500C under a stress of 12 kg/mm? followed by 24 hr without ' )
gtregs at the same temperature) prolonged the second creep stage at

500C by nearly five times and more than doubled the rupture life, 1In

alloy subjected to MTT and subsequent creep tests, the precipitated ‘-é'
Y=-phase particles were more uniformly distributed over the grain B
volume, Orig.’a:t. hass 6 figures and 2 tables. {Hs])
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£ ACC NR:  AT6012395 SGURCE CODEs UR/0000/65/000/000/0229/0237 E
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¥| AUTHORS: Korailov, I. I. (Doctor of chemical scienceas Professor); Boriskina, M. G.| -

¥ (Candidate oF Eecﬁm sciences) 57

‘| ORG: none - , ”Zf/ :

vl O

TITLE: Some mechanical and plvaical proportiu of alloys of the systea Ti=Cr--Fe B

.| SOURCE: _Soveshchaniye po metallokhiamii, motallovedeniyu u 4 primeneniyu titans i yego |-
| ‘splavov, 6th. Novyye issledovaniys titanuvykh splavov (Kew research on tHtanduw ———
*1—3lloys); trudy soveshchaniya. Koscow, Ind-vo Nauka, 1965, 229-237

TOPIC TAGS:s elastic modulus, titanium containing :ﬁy, chromiun containing, alloy,

iron containing alloy, nafal ’.(7)..‘.( f’“’"‘“‘\ ) ,urw“a_

ABSTRACT: A continuation of earlier studies by N. G. Boriskina and I. I. Kornilov
(Sb. Titan i yego splavy, vyp. X. Isd-vo /N SSSR, 1963, p. 300) is presented, in which
the properties of the alloy system T{=-Cr==Fe are investigated. Alloys were: ?'cparod
with 3:1, 1:1, and 113 iron-to-chroaium content ratio with combined iron and ,
chromium content ranging from 1 to 12.5%. . Base materials were titaniua 7000 (99.88 |—
‘75 and 0,06% Op), electrolytic iron (99.9% Fe and 0.026% C), end chromium (99.9% Cr
and 0.02% Oz). Tests were performed to measure the strength liait and relstive
elongation properties, the characteristics of specimen microstructure, thermal —

| Card 1/2
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' | -stability, strain versus time rolénlhi;pl, and electrical conductivity of the ( g
alloys. The_mechanical ies' of titanium-rich alloys are, after alloy S

at 1000C, 750C, and curing at tk—lw_, a funztion of the content and phase structure % 8

of the alloys. Both the alloy content and alloying process are specified for ) A

favorable strength and strain properties. Iron-chroaium-titanium alloys can also

be made for high thermal strength, but ths thermal resistance varies significantly |.

with the alloying process. The resistivity is increased through the content of iron |

and chromium in a titanium-based alloy. The phase structure is also found to
control the modulus of normal elasticity o‘f’ the alloys. Orig. art. hass 8 figures,
l
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ACC NR:  AT6012396 SOURCE CODE: _UR/0000/65/000/000/0236/0242 |
/=

AUTHORS: Kornilov, I. I. (Doctor of chemical sciences, Professor); Livanov, V. A.;
Belousov, 0..K.; Faynbrom, S. M.; Mikheyev, V. 8.; Ivanova, 8. Ye.;Ryabova, R. M. ,

hand N
Y2

=y
i

ORG: none

'rgm: The effect of thermal processing on the mechanical properties of type AT2
alloys

SOURCE: _Soveshchaniye po metallokhimii, _g_gtallovedeg_i%g i primeneniyu titana i yego '

. splgng, 6th, Novyye issledovaniya titanovykh splavov (New research on titanfum —
alloys); trudy soveshgbhaniya. Moscow, Izd-vo Nauka, 1965, 238-242

T;)]I_’l];(;TAGS: titanium, titanium alloy, tempering, thermal treatment / AT2 titanium
ABSTRA(}T: The results are given 1‘4' studies of the effect of thermal processing on the
mechanical properties of type AT2 ‘alloys. 3everal compositidns were invegtigated,

which displayed high plastic and shock-resistance properties'—at room end{gt low (-196
and -293C) temperatures. These alloys were given the designations AT2-1, AT2-2, and
AT2-3,\%and were produced in shgets in industrial conditions. Measurements were made of
the dependence of the resistigfity of these compositions on the testing temperature (see e
Fig. 1). Thermal processing|Was bounded in the temperature range 500--1000C. The

thermal process included: 1) heating at the prescribed temperature for 30 minutes; 2)
60-minute air-cooling, and 3) 60-minute oven cooling. The mechanical properties of thel

Card 1/2
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Fig. 1. The dependence of the |00 , .
resistivity on the testing k .
temperature of alloys AT2. 1 = .
AT2-13 2 - A'r2-2;‘5 - AT2-3. ) P
A :.
‘ 1
i ]

O ECICICCL

microstructure occurring with

e related to the observed changes in the alloy fO-minute thermal trestaent at

alloys ar ecommendatiors are: 30- o

Iml L ] R 1
ggroi:g 2%80 witl’;r:;;:::;gnt air cooling for alloy AT2-1; 600C processing for alloy

for
AT2-2; and 500--600C processing
with ;:he recommended .processi.ns are sumarized.
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AUTHOR: " Kornilov, Itnlmq(noctor-of chemical gciences; Professor); Shakhova, K 1.3
Nuss, P. AV} Klimov, B. A.} Budberg, P, B.,Chernova, T. S.; Zuykova, N. A.

| | oY
ORG: none L ; {f R A 46
TITLE: Some mechanical.and phygical'prdpertiesvof AT13 alloy e ;Z}f}

SOURCE: Soveshchaniye po metallokhimii, metallovedeniyu i primeneniyu titana i yego |

splavov, 6th., Novyye iasledovaniya titanovykh splavov (New research on titanium -

alloys); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 243-246

TOPIC TAGS: titanium, titanium alloy, aluminum containing alloy, zirconium contain-
ing alloy, molybdenum conCaining alloy, alloy mechanical property, alloy physical
property /AT13 alloy - : v

* ABSTRACT: On the basis of experimental data on titanium alloys gathered at the

Laboratory of the Chemistry of Metallic Alloys of the Institute of Metallurgy" F C TS

A. A, Baykov, a new, eight-component, high-strength weldable titanium alloy ATi3 // R
has been developed. The alloy liquidus and solidus temperatures were found to be
1800 and 1675C, respectively. The alloy structure consists mainly of the u-ghase\
with a very insignificant amount of the f-phase. The ¢+f transformation occurs in
the 1030-1050C range; uno other transformationoccurs in the 100—1000C r:mge. At
room temperature, AT13 alloy has a_tengile sttengt%{of 127—~129 kg/nm:, a yleld .

Card 1/2 : e . UnC: 66; 295.001.5

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720010-7"




"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720010-7
27337566 S .
| ACC NR:  AT6012397 ] o g

an impact toughness of 3. kg'm/em?, and an HV hardness of 258 kg/mm?. In the anncaled| Y
conditjion the alloy has an elasticity modulus of 13,600 kg/mm2, a shear modulus of
4850 kg/mm?, and a Poisson ratio of 0.4. ‘he alloy softeas insignificantly at~ =
500—600C, but the tensile and yield strangths drop sharply as the test temperature | | ..
increases to 700C. The creep rate at 500 and 600C is low, but sharply increases |- B
at 800C. The alloy elongation-and the coefficfent of thermal expansion increase P
‘uniformly with increasing temperature. The alloy resistivity was 1.73 and
1.84 ohm*mm?/m ip- the annealed and in tbe strained-copdition, respectively. AT13
. has the highest"el tric istance of 1@l the alloyéused for heating elements,
i.e., Kh20N80T3 ?gcthrome) or O0Kh27YuSA(akloy no. 2)'and spectial electric heater
alloys MNMtg3-12 manganin)@t MiMEs40-1. 4 constantan)g\ Further research on A%13
alloy is planned. Orig. art. has: & figures. . S

. strength of 120~—125 kg/mm2, .an éibngatibﬁ of 44"62, a reduction of area of 30--352,’

[15]
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AUTHORS: Kornilov, I. 1. ‘gl)octor of chemical sciences, Profeseor); Nartova, T. T.

H
"Andreyev, O. N. —{7
ORG: none : : Ry
)
TITLE: A study of the strength of titanium alloys by the method of bending at 600C
SOURCE: _Soveshchani llokhimii, sstallovedeniym d. primeneniym titana i yego | —
_| splayv Novyye issledovaniya titanovykh splavov (New research on titanium

alloys); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 247-250

TOPIC TAGS: titanium, titanium alloy, heat resistance, heat resistant alloy, aluminum
containing alloy / TG-110 titanium, AVOOO aluminum

ABSTRACT: A study was performed on the mechanical properties and heg? strength of

titanium alloys of several compositions ccntaining/ 6--6.5% aluminum. ‘Pasic materials
used in preparing the alloys were titanium TG-110‘and aluminum AV0OQO.'* Other elements
were introduced in the form of alloys or ss pure metals. The chemical contents of the
alloying elements used in 12 different alloys are as given in Fig. 1. Additional S
information is given in regard to the specimen preparation procedure. Measurements
were made of the variation of the deflection indicator with time for the 12 alloys
tested under controlled conditions of temperature and pressure. The tests indicated |
that the heat strength of alloys containing 6--6.5% aluminum increases because of the
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ho27 | 8,0 - 5,0 - — -
« 3. | 8,0 30, | — - - -
Fig. 1. Chemical composition _";- g'g' 3'8 g'g _ 1_5 N
of investigated titanium alloys -« o' 8,0 .| 30 | 50 1,5 z —
(in wt %) 7 ] 85 - = - - -
8 6,5 - 6,5 - - - 4
RN I 6,5 3,0 8,5 - - B AN
R [ I I % 3,0 85 | — - 0,0
it a5 |30 8,5 2,0 - =
120005 1'% | 65 | 20 | 10,01
'| content of X -hard ‘mixture in multicomporient all .« Th higbﬁst heat strength at
600C was exhibited the alloy system om%&?ﬂ-@%ﬁ lloys with a two-phasge
(% + 8)-structure bit at 600C a high creep are not heat resistant at the
&iven temperature. A series of compositions of the alloys studied showed a high tensil
streng:lil at ;gon mgl ltligh t:geratures in correspondence with adequate plastic '
Properties, e results ver the Possibility of applying the centrifugal method for |___
studying the comparative heat cWh of alloys, Orig. art. hass 2 figures and 2
tﬂbleﬂo - )
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AUTHOR: Kornilov, I, L ; Glazova, V. V. = : : o 1_};/ ,
i S T ,;,;’ 4 - . ’ . .;{i . -
ORG: Institute of metallurgy im. A. A. Baykov (institut metallurgii) _ __..0." @ S L.

: R 55 v _ 5y
TITLE: The character of chemical bonding in titii.nium‘)gnd zirconium?séboxide

SOURCE: AN SSSR. Izvestiya. Neor_ganiéhesldyé materialy, v. 1, no. 10, 1965, 1778~1786 - <

TOPIC TAGS: titariium oxide, zirconiu:ﬁ‘_compodnd, chemical bonding, semiconducting - ;f S
-material, hafnium oxide E ' ‘ - -

ABSTRACT: Phase equilibria of the titanium-oxygen and zirconium-oxygen systems were - . | KN .
studied on alloys containing 32 and 28 at. % oxygen, respectively. -After annealing, the sam- | . s
ples were subjected to microscopic and qualitative x-ray structural analyses, and measure- .
ments of microhardness, electrical resistance, and thermoemf were made, The suboxides | -
Ti,O and TigO, having a metallic bond type, were found to form in this system. TiOis
foxg’med from the o solid solution and is stable up to §20-830C. Ti,0 is formed durﬁ'tg ory-
stallization from the melt at 1940C.. Both comp¢unds have a singuqar point on the property- :
composition (microhardness-composition; electrical resistance-composition; thermoemf- 1M
composition) diagrams. In the Zp-O system, twn distinct singular maxima were observed on - g
the composition—electrical resistance diagram, corresponding to the compounds ZrgO and |- =~
Zr,0; this indicates the semiconductor natuxe of these compounds. The temperature depen-~ -

denice of the electrical resistance of ail four compounds confirmed the assumption that TigO and.
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APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720010-7"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720010-7

L 7930~66

ACC NR: AP5027934

sufgested that the compounds HEgO and ma.y exis

broad region of & 80
known to exist. The study of the interaction of zitconium and oxygen was carried out by

‘Ye. M. Kenina, Orig. art, has:. sfigures. -
SUB CODE‘ s§ IC, GC /SUBM DA’I‘E- 05Ju.165 / ORIG REF 010 /OTH REF: 014 )

Ti,O have a metallic bond type,‘ and th'atf Zr 0 and Zr. ‘to have a semiconductor bond i:ypel.1 It is
in the hafnium-oxygen system, where a}

lid solutions hased ou the low-temperature modification of hafnium is .

o
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. : AUTHOR: Glazova, V. V.3 Komﬂdv:,’l;‘I:.?:

ORG: Institute of Metallurgy im. A. A, Baykov (Institut metallurgii) o
. TITLE: Temperature dependence of the electrical conductivity of titanium and zirconium
©  puboxide - B LTy T SR : - .

* SOURCE: AN SSSR. Isvestiys. Neorganicheskiye materialy, v. 1, no. 10, 1965, 1834- | - P

1837 {
' ' 1 R | B
 TOPIC TAGS: zirconium compound, titanium oxide, electric conductivity, forbidden zone ! -
_: width, chemical bonding : . , R
- ABSTRACT: In order to establish the physicochemical nature of the compounds Tig0, Tiz0, . e
| Zrg0, and Zrj0, the temperature dependence of their electrical resistance was studiedbya. = - & s
- contactless method in a rotating magnetic field, The curves chtained for Tig0 and Tigd (see .. .. |
‘' Fig, 1) are typical of compounds with a metailie bond type. _ ) : A

. UDC: B46.83121:546.8212 . 1
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. | ACC NR: AP5027939 T T

}ésFig.l o o Lt
! Temperature dependence of the electrical |
- conductivity of the compounds Tig0 and Tig0. ",

- .‘t,j_",’,--w o g <0 o0 oee -

" The curves for 2rg0 and Zrg0- (see Fig, 2) Showthat these two oxides are semicondugtéfs_ U

Tig. 2 | | e Tt .

- Temperature dependence of the electrical j?’fa 1
- conductivily of the compounds Zrg0 and Zrg0, )
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-'vIt was found that the electncal conductivity of Zreo a.nd Zr30 at high tempemtutes is | .
,descmb d by the equa.tion SRR -

d' e -4 _/ak'r).

;where AE is the forbidden gap width, é, the pceexponent‘al coeffzcient. K, Boltzmann's - f
:i'constant; @, the electrical conductivify; and T, the aksolute temperature. AE was caleu- | . 2
' 1 1ated to-he 0. 18 and 0, 20 for Zrg0 and Zry0, vespectively, These values are not definitive | . I
‘because daviations from stoichlometry are pogsible in the samples, but they are of funda- " |-~ [
‘mental gignificance in that they domonstrate tke presence of a forbidden gap, and kence, the' - = .
‘semiconductor nature of Zrg0 and Zrg0. Differences in the bonding typea of zirconium and e
titanium oxides are disowsed. -Orig.-art, haa.. 3 ﬁgures. Lo Ll

c, GC / SUBM DATE-' 5Mares“/ ome REF; om / o'm REF- ooz PR
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!

AUTHQR: _Kornilov, 1.1, ; Alisova, 8. P.: Bydherg, P. B, A }:{? ;
ORG: Institute of Metallurgy im, A, A. Baykov (Institut metallurgii) R

TITLE: Diagram of the phase egm’ lllbrium(of the intermetallic system NbCr,, - ZrCra/

/ of 37 ?—yz T Y
SOURCE: AN SSSR, Izvestiya, Neorganicheskiye materialy, v. 1, no. 12} 965, 2205-2207

TOPIC TAGS: niobium compound, chromium compound, zirconium compound, solid solution,
intermetallic compound, phase equilibrium, phase disgrom, thermal snalysis
ABSTRACT: The study involved a section of the ternary system Bn-Zr-Cr between the inter-
metallic compounds NbCr; and ZrCr,, which are AB,-type Laves phases having a polymor-
phous transition, High-temperature thermal analysis with N, A, Nedumov's apparatus, and
X~-ray phase and microstructural analyses were employed. The phase diagram obtained was
characteristic of a system with a continuous series of solid solutions, A comparison of

NbCr,, and ZrCr, showed the same lattice type and only slight differences in lattice constants;
in ad(fition, the atomic similarity of the elements and the closeness of the stoichiometric
composition led to the conclusion that a continuous series of solid solutions is formed between

both the low-temperature and high-temperature modifications of these compounds. Orig. art.
has: 4 figures and 1 table,

SUB CODE: 11, 97/ SUBM DATE: 28May65 / ORIG REF: 006 / OTH REF: 001

Card 1/1 ) UDC: - 548, 74'76+546. 831'76

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720010-7"



"APPROVED FOR RELEASE: 06/14/2000

CIA-RDP86-00513R000824720010-7

Bnfim  gyete

'Il A

* ABSTRACT: The ‘(Uaternary. dy

; v ary-eystem Ti-Zr-Al-5n consists of components with dife-
ferent metallochemical propertiess|TiGin kit Whd zirconfum a this syatew are - .
the clogest analogues and. together: form contimuous golid solutfons { with o= LT
and g-nadifications), Alumlnw and:-tin, hieing more electronegative than titanius

and zirconfua, on-fateracting with the Litter two wetals form Iimfted solfd ‘gow -
/| lutious and the serfes of metsilides( Ti;Al, TL7AL, TIAL, TiAly, Ti38s; T{;8n,’
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“iand the pattern of the
-and strusture 6f mult:
‘alloys of this
The features of the metallochemtos

| Ieflected in the nature of the chend t1on between alloys of
R LY gystem ' -ivh-belween alloys of
, ,charaértﬁveri._zed- by Al=§ +€q tures f.vt‘,’:e, ;Ph&ﬁe;_éqtiiiiﬁgi
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! 4. 'quenching. from 8goec- hol&mg fop 450 1&50 ho
< iding | ‘From: 500°C--hold1ng: for 0(1—55(1 ' -4
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: - ea
} f: 'nethod to detemine the temperature t whic
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AUTHORS : . Kornilov, I, I. (Moscow)LMinta, Re 8, (Moscow); Guseva, L, N. (Moscow);
Malkov, Yu, 3, (Yoscow) ‘ :

| | s
ORG: none . Co. <

q,‘\ ‘l;‘ ’\/\ _E
TITLE: Interaction of 3‘_1&_1_ vith niobium

SOURCE: AN SSSR, Izvestiya, Metally, no, 6, 1965, 132-136

TOPIC TAGS: nickel containing alloy, alunimm containing alloy, niobium containing
alloy, alloy phage diagram

ABSTRACT: The phase di_%@\ of the aystem NiAl-Nb was investigated, The micro-

hardness and microstruc ure of the various phases ang the Superconductivity of the
compounds NbN1Al angd NiAl were determired, The experimental results are swmmna-
riied in graphs and tables (see Fig, 1)s It was found that the Nb—Ni--Al system

fo;;ns two intermetallic compounds, viz: NbN{Al and szNiAl. The compound szNiAl / '

bec;'pmes superconductive at 442K, but the compound NbNiAl does not become supercon~ %
dugtive at the temperatures investigated, iee., down to 1.4K. The superconductivity [
experiments were performed at the laboratory of the Institute for ics Problems |
_ AN**_SSSR_(Laboratory of N, Ye, Alekseyevsk.ﬁ;, corresponding member),

‘J .
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Fig, 1. FPhase diagram of the system A ,5 g
i NiAl--Nb (up to 40 at.% Nb): | L1 (B
¥ 1 - points obtained by 20| —y ; i |
Ay thermal analysis; 2 - one- ' TN LT |
& phase structure; 3 - two-phase NV Pl b ;-‘w—-(r L
;;: structm. : "”‘00 ,, . \\ mal I
: % v"”' RN x:mol,x
: N P ’ I
) —1
N |
,(\' | I
ol -y
;’ ?“?‘"_ unx X X X 10@1: "
"0' l. M | 1 Lll ' .;
NN R - «v ‘
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Orig. art, has: 4 tables and 3 figures,
SUB COIE: 11/ SUBM DATE: 30Julé,
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IPITLE: . On thermal stebility of the Tiy0 compound in the pibanium-oxygen system 1 K

‘. {SOURCE; Zhurnal neorgenicheskoy khimii, v. 10, no. T, 1965, 1660-1662 7 _ RO

S lpopIC TAGS: titenium, titenium oxide, titanium compound, titanium alloy, titmiiumj%;
oxide physical property . ' ,
| ABSTRACT: A series of alloys of the Ti~) system containing 22—28 at% oxvgen were i R
investigated to determine whether the Tij0 compound remains stable at temperatures @ -
1 obove 1400C. All the alloys homogenized at 800C were found to be single-phase al-. { - N
loys vwith a polyhedral structure. Slip lines were observed in all the alloys, with: . KNS
the maximum number of slip lines in the alloy with 25 atd oxygen, & composition cor< - [N
lresponding to that of*Ti30 compound. Microhardness—-composition and resistivity- - i
composifion curves for alloys. ennealed at 1000, 1400, end 1600C for 4 hr and quenched.:.
heve an identical pattern with a minimum for both characteristics st 25 at% oxygen.'
Thermal analysis showed that alloy with 25 at? oxygen undergoes no changes either ° R
on heating up to the melting point (194CC) or on cooling. All this. proves that Ti30 -

© |card 1/3
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| compound 1is stable at '{.:emp"e'ra,ﬁﬁrgéup fo‘:j’the melting point. The Tis0 crystallizes |

- lairectly from the liquid phase.:. The x-riy diffraction patterns revealed & lattice |
“ |structure similar to the structure of &-fiitenium. - The stability of the compound isl

o Jone-of the factors which-expleins why oxyrgen. cannot be completely removed from £i- .-
{¢enium alloys by outgassing in vacuum. On the basis of obtained date the ordinate |

ASSOCTATION: none
|suBMITTED: -25Febbl

- |NO REF SOV: 006

corresponding to the existence of Ti30 compound was added to the phase diagrem of o e
the Ti-0 system (see Fig. 1 of the Enclnsur_e). ‘Orig. art: hes: 5 figures. - - (W] -

sus coos: to,70 " RN
D PRESS: 406§ |
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Development of studies in the chemistry of metals (MIRA 18:4)

3/ no,1:103-131 Ja 365,
1, Institut metallurgii imeni Baykova AN SSSR, Moskva.
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titenium aluminum system, titenium alloy, aiu inum
ccaposition, mlloy resistivity, alloy hardne

inary Ti-Al alloys conteining from 0 tn 2% 40
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